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(54) PRODUCTION OF PURINE NUCLEOTIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a purine nucleotide for seasoning and so on by culturing 
a microorganism which produces a precursor of the purine nucleotide and into which a DNA 
was introduced, which DNA can induce and express an enzyme which can synthesize the 
purine nucleotide from the precursor. 

SOLUTION: This purine nucleotide is obtained by culturing a microorganism [e.g. 
Corynebacterium ammoniagenes ATCC 6872/pLAC857 (PERM BP-6639)] which has an ability 
of producing a precursor (e.g. 5'-xanthylic acid) of the purine nucleotide and into which a DNA 
was introduced, which DNA can induce and express an enzyme (e.g. 5'-xanthylic acid amidase) 
which can synthesize the purine nucleotide (e.g. 5'-guanylic acid) from the precursor in a 
medium, forming and accumulating the precursor of the purine nucleotide in the medium, 
inducing and expressing the enzyme which can synthesize the purine nucleotide from the 
precursor in the medium, forming and accumulating the purine nucleotide from the precursor in 
the medium, followed by collecting the purine nucleotide. 
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^^^-^mfj:mmm^^mrri>c^^<'ii ^ d n a * 

. 5*l5ig439gi: 0 7 'J 1- 5? iS? U 5h ^ K ^-^SST* C 
[ig*3S4 ] > ^ * KcC'B^gg^m-'^ >f ^> 

[ig*3i9 ] :f y > >i 5^ b^r ^ Ki5|g®!H J: 0 > 
<^DNAo 

[11*31 1 1 1 m^mmm^. jsm^tckmrn 

[15*^12) DNA;*^. pLACa57^^Ck*P i 
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K5:^JS^fi&aBfS*R^^-r^Ci<^>r*^DNA 

grc^^. t#*ili3i^c::'S^S9» 

. g^laSgtSg J: 0 7 'J > 5? J? u ^ K^&'&S&T'S C 

::i7^<4;^ATCC687 2/PLA0857 <FER 
M BP-6639> ^^-ci^^iM-'^^^T^U-^A-rv 
^^7^4XATCC6872/p I GK2 (PERM 
B P6 6 3 8 ) X'hh. 1 8iaSS<OpSa433o 

30 \^m>vm'i^\ 

[ 0 0 0 1 ] 
[0002] 

40 [ 0 0 0 3 1 cnf3>Mi&tt> i? u^f-^ ^mo>^^tu 

X . 6tt ta C A: R N A ^ 'J >^ 5? U 7 — b' P 

fJjScSM'r^:^:* fFood TechhTK)!,, 18, 2S7 (196 

4)). iMP?:4i^-r^fe*^W'r^St^«9^ffi<.^t:. 

1 MP«:fi*f^af^fit'^^r* (.^Voncultural ^OTcI Bio 
lOQical ChOTistrv, 46, 2257 (1982)5 . ^ t^O^^ 

KtC^tft^^*^ Ceullecin o# the ChCTical 

Society of Japan, 42, 3505 (1869)) , /N'^-rt.:^ • 
50 :?7f^'JOA<^5Kg|*«:j^<,^X5-TS ^-4--^ S^V** 




(3) 
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J:^Xii^r^:fj^ [eioiechnol. BiOQiQ., ?, 3?9 (1 
967). ), Orq, Chen., 32, 1S25 (1567)) , 5 '-^If 

ioch<5Ji., 840 (1S97), !SlKBg63-233?^) 
(0 00 4] Wi-Sr^iSl^^i. C^^r-gi^^n/^:! 

i%mc.-h^. mi'm.^. */k:ttiSffi < 1 9 

96) ) o a5*>. 

®PS R N A ^ imMm^ * lifk^B^Jtc »jirr -5:^^ 
{RNA»^> . 

[ 0 0 0 5 3 ±t2®<0R N A<J^^*. ^^^<0^^} > 

I.. XMPiTOffi^^^si-sSfS-r^ctA^^ni: 
1 0 0 0 6 ] c (rMf^-z^^^vxt. ^(Fy±^^^iL 

3!yiSt35'<*li5nrC^^ CAqrlculwral and Biolcgica 
1 Chsmstrv, 399 (1978). Aqri cultural iaid Biol 
cqical ChOTs^ry, 43, 1739 (1979), Agncultural an 
d Bioloqical Oiwistn^, 46, 2347 (1982)) o 

(>i?U:ti''K-5 i?U3r^K> (Bulletin of t 
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he OtOTical SocietY of Japan, 3505 (1959)) ^ 

( I 996) ) . 

[ 0 0 0 8 1 S tc. ^) >K<tCC-:>C-*Ck^:. Jf> A^^^ h 7 > 

•j c^"^ y 1/ > i^'T > =^ -fe' ^ n - r-r i>iie^^ 

Ki^iSSfi (W091./082S6^> . S.^tyif:t^*<^9V 
h" r «:«A Ofc :3 ij 4 < ^ y 0 A • T > * 
96/30501^), ^<'l'^f't^^ - 't}i^i:f:^<J>'7 1 r ^ - 

S(i|tgl¥9-377S5. «$il¥lO-2O14Sl);0^$)^o 
[00091 y >eS^^f* t t/Ti*. S <^><t^3!)^ 

{^2^39-2985^) . mm')ym^mi^^ 

ism <ii^'2:fi342-1186^. «$4ie49-44350^ ) . t> 
>K^Sl*^*S (41^8353-56390^) . r'<^^^'} > 
Wi^m^^-hiStii (1$glfl356-82098^) . ATP?:ffiC^S 
ism <4f^fl363-230094't> , 5j< 'J U >K. :?:»;:^.'H» 
>K. :^,'U.»<5>^U>ia«:ffil*^*^ <e^^9-377«5 
^) . eDU>K^^l,*'S:/7^(l$Pa¥9-37785. 

10-201481)^75^^ ^ n trtr * -So 

[00 10] l^H^liUf^h. cnh<Dij^^h^X\t& 

3!)S4i;^>A:it>Jsl?xg3^^it|Ji{cnf^^. xJgfly<:^«w 

l/CAMPS}fCk*ADP:*-6ATP^?l^$1i<SATP 

trtc^'So «A.v^r. XMP4^:;^>^Wt/Tl^^d^^l':2^;s 
^ttiiiU r ATP ^'^^g^-r ATP O 

rS*r»6-&^*^^^« CCDATPS**^. XMPfeJ: 
O' A T P ^ G M P -Sr^fi^T ^ f^ft^4S<Z:'X M 
PTS:^-- fe'S14«r^^a5tr-2>C<t<^<^-?r. ATP<^ 
fW5 9 tc^ffiJi ^^jU 2 tWlSk *) A T PPI^S 
ntri>GMP(DSi^i>^^^ [eiosci, Biotech, Bioch 
OT,, 61, 840 (1597)) o 35 A:. CO>iS^X\ 
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m^Xnv\t. XMP7 li-^-^^iimtclt-i yi'^>i^ 
[ 0 0 12] m^<^f^^i^^''^tmtt£^AT Fit. 

;:>^^ot:c^'£>ATPS^^tt*^«^5ti6o Sfc^-c. fn 

r ^ i^'V +:^-'i2?Stii A T PS^*g1±€r 2 MftSf'^ 
S:^ i^- A: >>x ^ i fjr o *C ir 

[ 0 0 14] tl±(OJ: ^.:tif2SSXS<c<i:^>«3S::^n-lrX 

^ .tl 7* P -b ;^ i m * ;i 'tl <r »o 
[ 0 0 1 5 ] 

[0016] 

[0 0 1 7 ] BI1*>, *ftW^lT { 1 ) - { 1 9 > (era 



(4) 0 0 0- 295996 

ej^;:j:es«r^^l^f ^ c i cor ^ D N A ^ 1/ 

[00 181 <2> 7l»>Ki7U3t-^K(^>|ii!g*!ia6^ 

3f -5 if^W / s^' > r i-' > ^ :^ - A: J i 3^ ^ '7 T 

^. iJa { 1 ) l3w<^S8S& 
[0 0 19] (4) '^'O^P? i7U3h^K<0|5|g*3®A^ 

virc'^b^, ±ia { 1 } ia^iolSiS^. 

30 [0 02 0] <a> r2lKtw>x'i?riJ*>A- 

[002 1 ] ( 8 ) m^^o>mmfBi>K sm^ tcit 
im^vhi>. ua (7 ) ^jK<^>i4Sso 

NA, 

[0 02 2] <10) SS. iSSpH4^J:2>lSaSS3!*^ 
(9) ia$SC>DNAp 

{ 1 1 > mw^mim^\ smi^tcimm^ux^ 

±ia (lO>aJ*SiDDNAo 
[0 02 3] <12> DKA75>^ pLACa5 7^ft: 
50 \tp I GK 2 C^^>. ±12 ( 9 ) ^tcict (10) i2$S<?> 




7 



DNAo 

{13) 7 M 5? i^t^ fiomm^^^ir^n 

[0024] <14> :fl^>:^pvt'f'V<mU®m 

^>'S. Jiia (1 3) m^(om.^c 

(DC ^ ^g^^ ^ y * ^ > i?' 7 / V > - -b' * ^<:i* * X 
±Ja (1 3) iEttCDg4*«9o 

[0025] (16) ':fi^>^i7ut'f-vomm^n 
uymv^^. ija ( 1 3 > ^(ona^m. 

(17) :2i)^.^<^^i)^2^^^ J.t'*'; 

^. ±eB < 1 3 > IE$S<Z>ei!4«9o 
[0026] <18) «4®J3:>^. :3iJ;t.M>7^iJ^Ji. 

- Ti^^^^ry-^^^v^^. Jiia { 1 3) u^<Dm. 

^^;5^ATCC6872/pLAC857 <FERM B 
P-66 39> - r>^:^r 

yr?.;^ATCC6872/l> i GK2 (PERM BP 
-6638) C^^. ±ia < 1 8 ) idm>'»^^. 

[0027] 

[0 02 8] m:fo-^^%^iL^ii%fcit>iC. 

[0029] msf^.o>^mm^ ^nm^m^iCit. 
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im^^n. XMP<^^:^ih^o CU^^o IMP/)^ 
(Futile cvcle)35^^.«$n. ATP«:'ifieA^jSC^o C 

[ 0 0 3 0 1 I? 2 cc, -7 ^ > 5? U^r ^ K(D|5ll*3eJ: 
0 :f 'J > 5? b :f * K ^S: ^sSf '2>SitXmtc fee ^^Cli» 
7* 'J > 5? u:^^ r<J:>Sl6«a J: 0 :/ 1> > 5? 5^ u * K 

u:. ^^»^:0^ogfj«^li^fel/A:^MtC^^>VA 

y f krgiiA^Sf? ^ n, 7 »J > u :f ^ K a>l5li*3ect 

[0 03 1] ia±03«;c^^o 

iP^->, ATPmsg<i*i*-:>»l^®»t:'^ni*. 

20 ;iDNAm«^ffii-t:3ig£Ufeiafe^»a>i^'rnrab-7 

[0032] ^'i/^l-?- K(?>B«li«9SiU*Clt. 

^ U C A M P 4> U < A D P:«>> 6 A T P^S^5 1*^>S 
jiCC'Ci-SrC*^. Ca>ATPS'iJ^*. ^t.^. TCA 

[0033] *l^«:SC^6n^»4«3<0:^<*:P(il/t: 
[0034] 

2 ij ,t->\' >7 L» -i? A • T>*^r ;^ATcc 21295 

2 II .t>M i? f ij A • i^ll/ 3? 5 >7 AATCC 13032 
2'J;^»^<5?f''J'i?-i^ • i^il^^f ^ ^AATCC13S69 
XS.'* bT • =2 y ATCC 11303 

xt'xy tr * zjuatoc 9537 

- l^^^l'XATO: 14618 
50 [ 0 0 3 6 ] 2|s:-^^tC^V^6n-6'7*iJ K<0 
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msi'^^ ♦J :r ij > ^ u 3h * r ^ ^^imumSi t u 
Xkt. >>:^^^3f•*Fcr:•|i}0g®?^<^:^l'7•y>>^?u 
i.^^Cti>^V^. XMPJ^i^—^'. -iyt^y^yy^^ 

[0036] cn^8^?:r3-r^^DNAiUC. « 

^*t'^t><0 (Nucleic Aci<fe Rss,, H, 1303 (195 
5)) . *'^^^\7.iC^^'thi><J> (Nucleic Ac 

icJs R€S,, JB, 5710 (1990) ) . 0 ^ ^ 

r>*^ri^'t>:J^ (Cshbank accesion no, q?765074) 

[0 03 7] h"f ^ 

tC^^-^-^^CC' <«O95/30501^> ^^^H'^Ctfi-V^ 

-2014Sl)^^^tf4C i:^"C^^o r U-- V 
Xt^*3fe^i^>(Z:' t3, Biol - Chew., 2^, 19168 (198 
[00381 :f'J>p?i?Ut=f K<3^B«|gig9Mi:0:/U> 

i*D N A 5 ij 4^ JU • 7 >^:^7 A 

>?* (PCRS) tcj:*jxMPr A-*— 

[0 03 9] ^ /^^^T/VV+'f— lf*=2- ^> 

y^^^ts.>x^)t.r * r3iJSsfei*DNASfc«x^ 
i^i?'3f'*^5'r 'J'^i* • r-fef *J:^^^&i*DNA:0^fE>P 
C R J: ^ v > i?^r ^ > ^i" - -bf^Sjiag^^ 
ERfrC*6o FJflltC, PCR^^^<.^^Cir'-«:^:^4^ 

*A:1^v^D ^ir^ * -fel^b'-'^Ssa(*DNA3>^ 

[0 04 0] cc!:'j:-^u:uxMf $n:rc'7*»;>>^u:t 
* K (Dmnm^ o V »j > 5? u :f- ^ K ^-^.^Bj^^f » 
:3 - S{£^«:S^^f gSzgf^^ ^ - 



i|^|^000-2d&996 

[0 04 1] mm^^a^^-'toxkt. mi-hw&^ 

tCl^gfi^ tCg;S^St5 $ i ,'Ui<: ttl X 6n ^ C <!; o 
[0 04 2] S2tC. 7y>>? !>U3^^K<DSIB*®J: 

[0 04 3] ±i23^^^fcf-<i?a?--<!;l/C. 

li. P. ^- 3?- /ci8S7'j 7 u ■t^-se?^i^^w 

Iac7 D ^ - - /laclts 'J :f U 17^- . 
20 SS^CaS^^Sn-SpBB 1 COene, 7?^ 415 (1988)) . 
p,:/ci*-d?--/cl857»;:/Ui?1^-'-i8ef^e^b, * 
pH^C5?2$$n'SpRK2 48 cits CCene, 97, 12 
5 (1991)) .pro U*^SllSJIIifS^:(iWl/> SSiSSS 
TCil«$n-SpOSEX2 COsne, 151, 137(199 

4)) . i:rc'/C't-37-/iacr i>:^u-.-i7-~ae^*f^ 

Wt/. 'iV7at-«l.-/2-o-^5r:^'7'^^ FS^K < 1 PT 
G> Cl$i»$tl^pTrc99A (Gene, ^,301 (198 
8;.) . a^aR^D:3r^^--^-/a^aC'Jv•U■?1^-Se^^ 
^tr, L-r'7br^--A^Cili»$n^PAL9 1 8 1 
30 CAppl, Hicrobiol, Biotechnol,, 37, 205 (1992)) . 

[0 04 4] ll^<:. anhm^^R^^'^-±<0. 

[0045] 2U4''<iJ'^'J'i?A • yj^^ $.i7Ui^^ 
yyT.B^V'tbXlt. mi^pCOl («^fl357-13450 
0^) , pCG2 <«^fl358-3S197^> , pCG4 (1^ 
I^B57-183799^> . PAM3 3 0 (ft^S58-676S9 
^) . pAOl. PAG3. PAG14. pAG50 
50 {4S^62-1€;6890#> ;:>^«>^f^n^o 




u 



[0046] zil^4^^*^^'^l^<?^^i^^^X. Sfg^±:^ 
fig^ =2 'J 't* < r l» Art r 6 {^SM pJ^'tj:'< 

^-r-s^^Jt^i^^o B5«<c«*e^tcii. ffii^-2>Ki«3t:« 

ixe-dipscted iwtaaen6sis)rjri'(5!:'*^tc<i: O^'^-S 

ci:^?-^r'2t6. {g*(^>*E^{<:ii. xt'3i»jfcr • 2»J^ 
[ 0 0 4 7] mm^^'^^^s^^tcm.'^t ox. 

PAC3 ltCS^$n^P.:^a^-:5f-/cI357'J:^U:^' 

^f-, *^<:i^iffi^f»K<oas*rC^5i^$l!8ll est ^ 
p C E X 2 ^Se^sS«^^^>;^r l/i:^ir^^C3S.'S 

[0048] if^mxxt. kmz&^^^mtc'±vt. -7* U 
±.umui*xi>. ^i^VL^^]L^txx\^xhfmx\t 

[0049] :/'J>5?i?U3r=?^Ka>Bii|g1^eJ:D:/»J> 

r Cloning, A Laboratory ^«anua1, 5ec<^ Echtion.Col 
d Spnna Harlx>r Laboratory Press (19S9) (fclT. 

[0 05 0] n^\t. lg^Si(./r:3'M-*>'5?f*l»'^i^ 
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^«^tCli, ig{t3f7;UV*i?A^ (3.Mt>KBioK, 53, 159 
(1970)) miymi'^Ctt^X'^^^ 
[0 05 1 ] C<7:'J:5CCbC^6>n^<::^U>5?^b:** 

.ftSSi. Mtc.^>^fcivrw^S(S^ 
S^^^Wf ^iia<^>^lft^C^Sl/. > 5? * 

[0052] ±l2|fegX^'CSC-fE>t\^Sjfea>^^i 

[0 05 3] ^^<tL/^c(*, rv-^r^r, mt7>^ 
-^^F^. Mzr^>. i^x^;i^. SSxt;^. ^2 

1 0 0 5 4] mm^t OXkt. »J >IJr-:^ 01^. u > 

[ 0 0 5 5 1 ^mt. W^i^^tCkt^miL¥^^^<^ 
fif:^v*frTOCtt^o a«s«i*-flse^2 6-c-3 7-cA^ 

»j > 35 ^ K<^>SrgEl33g J: 0 7' 'J > 5C 

40 mm^'^s^tvxxt. nut. pPAcsi^/dto 
B B 1 ^^mir^m^^\t. 3 7 'c- 

4S*Cri-2 4ieiS. pRK24ac i t s^^JSf 
^ig^tcli. pH9r'l'-24BSlS. pOSEX2^« 
^T^ti^^i*. 5 Ommo I /L-'300mmo ! / 
L NaCl!?STCl-2 4Bra, pTrc99A=S: 
f<lfl3r^^^i*0. 1 nioio I /L'-O. 5ffimo I 
/L I PT0gaT Cl-'2 4Kia. PAL9181 

4TCl--24^, pCEX2^ffit^^*i*^<:i^0. 
50 i%-2% Sfer^^^OA^/dig^S-^ hUOASs 




[0 05 61 :/»J>:s?^b:t^K<^>8q|ES?gJ:0:/U> 

>S-2 1 50*tt5lt£^.> . ■b*>^hy->f?'n.7>* 
^ KSK. i'^J^TAB. ^t"v''-;U8 0^<D 

r ^ :t >fi^agti^iJ. 4< i» :t ^ t'-x ^ u > V ^i- ^ > 

[ 0.0 5 7 ] '/'J i> b K(^>B«|gi89eJ: 0 "/U > 
^U. SJS[2 0'-4 0Wf^^l--4 8B#saiiT^. SJCS 

[0058] iaTtC-4s:^P^CC'**fe«=£^^f 2ts:-^^ii 
[*5ili^] 

[ 0 0 5 9 ] 1 Pi^'^^- ^ --3£l2Ttcxt^ 

.^4a i:>'g?^fife*^^tv: J: ^ G M P 

(1) XMPTS-^-^HriSe^i^^Ji^^t^i^^^C^Miai 

pJgfe;:igS2af^^':^^A^ KpLAC8 57<^>3ifi& 

^ KpPLA8 63^>^jSi>lTC'2'^(^>:^f^:?7^'^S^Clfi.?ft 
L.Aio PPLA66(*, Pt'7-p*-'$?-4($<fcJl>'t rp 

^CitCctOSg^SnAiXMPT^^ - -b'i^^S^^^ ^ 
A$ K1?^>-2> (B105C1. Biotech, Biochon,, §X, 840 
(1597)3 o 

[ 0 0 6 0 ] S^fg^li'J c I 8 5 7 

PPLA66 liig^ Eco R i ibmit) i$^,0'B 
g 1 I I <5*f4) tr-^Wi/feo ^^wm^rtfu^A. 
tr}im%miftX'9UU. P.:fa^:'-^-*$J:0'xJ.' 
3; t r • 3 'Jii3fe<0XMPr ^ i^-^'MBr?- < ? u a 
ASg^) aSf>^^trDNABrH-^Q I AGENttlSQ 
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&F-=l:^Wf 'S'/^A^ KpPACa 1 {W098/1 
2 343^) 1 g^ Eco R ! {5#&> fe<fe^i^Ba 
mH I (5S14> r-^l/^Co S^*Jl6fr««rT:^D-xy 

.•mti^r-j^iigi/, ci 85 7aei^. r>t:'t^»j> 
[ 0 0 6 1 ] iS(Se^^s^f D N Am)^t^(cmm 

Ufc g u a ASe^^r^^^-r 6 D N Att>t*^iSttSa 

^rJBS^f']!. 1 0 0 ii g/m ! r> fVij >?:StI^L 
^igflLhtc:^?^ 1/ . r > f V »J S4te i w o fc^W 

[00621 ^^>nfc^gfaai*:7>^67,'l'5^ u^gis^u: 
tCii^$nA:XMPr^'^-ir«&F. c!857jie 

^. 7>i^^'«j>«iiae^^fecfeo'xt,>3.»jfc7-3ij 

20 J&^'r'£>7^;^5 KpLA8 5 7^K{il'fco 

[00631 apLA657-^, 2 'J,tw><i?-7»J'!>Art 

tT'SAl/fco P LA 8 5 7 1 ii 6r^*V S K±tC 
flt-ffCEf^PsJ-l (5*i4> -CtiOWl/. lfett«6S«9& 

p LA8 5 7g- pe t imm^^wmbfco 

[0 06 41 :2iM.Mi?^iJ'iJA • 7>-t:riry-?^Ar' 
fes^njfe^rjr^'^:^^ K^i? ^J-- P CO I 1 6 i^m^l- 
?65S9?^) 1 /i<APs_Li C5#l4ycWljl/. ^^^^ 
30 PMT^fea>74^:^y*:^:?T^-^'iaSltcj:^DNA 

-Srtn^ pCG 1 1 6a> Ps t l^tB^^Bl?tt/"Co 
[0 06 51 ±sai:«^U^-C pLA8 5 7<DP_sJLl 

mfi^^poo 1 1 6c> ps t i^iBia^^-iy— >5i 

J:09^fil/fcDNA 1 iiq?:S^r^ ^Si^^'l^X^ (.Aijp 
1, Microbiol, Biotechnol,, 30, ?83 (1989)) tCj:-> 
'C5il»4'»Vi'^'J'i?A - 7>*^Ti'''t>XATa: 6872» 
«rS^g^L/. ;^^i?=?->^-7'fV>l 00 ii t^/m I * 
40 ^t^A^A^Mj Ci^'^'l'^^-;^ 0. 5^. ^:fh> 1 
%, i^x^X 0. 59^. 0. 5%. teft:;^ 

Hi'i?^ 0. 2 5%. »3t 1. 5%, 75?=^:^> 10 
ing/L i?'r:J^> l0mg/L(pH7. 2>)tC^ 

[0 06 61 A^i7f'/-?'Yv>cc:iH14iw-7:fcH^a^ 
Jaf*>$-^r .'U* 'J^^<: cfc 0 $ K D N a ^fSffi 

KpLA08 5 7'S:fiWl/i:c^-SCi*imbA:o 
50 [00671 pLAC8 5 7^W'r^ri•M'»^'^f^U'i' 
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A - rv^^ry-t^AATCCeS? 2/PLAC8 5 

lijp^lTglSS^ Og§^3 0 5-0 04 6) IC 
PERM BP-6639i l^r^t 5nr l^^-S^ 
[0068] (?) PERM BP-126I^I>LA 
C 8 5 7 ^m\iytc^^r^X M Pr ^ :;?*-'fe'rgtS<0 

3y,t.M>?-5^ij*f?i. ■ r>*^ri?''t^:i^ATCC6 8 7 
2/PLAC857 (PERM BP-6639>*>6 10 
T}Vfy M mm^icji ♦.I p L AC 8 5 7 ^ttffl Ofc. 
[0069] K^mi^ lirv»^,'l/A^<± 

XMP^MFERM BP-126 1 («SfilFS^M2 
6 1 83 8 3-^ -. rr:^>C'y--4^-S*tefe<fcCJ^5^r 

^ KDNA^IAUil/feo 

[ 0 0 io]m^y:^^ Y^^&mmmm^.vmmi 
u. {i5nfef&sftfetfeo^pLAC8 57^ewi/t:(r^ 20 

WFERM BP-126 1^^. "f- -it^^ 

1 0 0 ii t^/m 1 ^^tTAigflfa {h^'^^mf>hWi^ 
mi.^fch<0)X\ 3 0*C4^«l:O'3 7*C.*f^Tv 2 4^ 

[0 07 1 ] igm%. ii^^J>g|tcj:DgS#«:Si{iUfeo 
Sgati^r 1 0 0 fl^M T r I s - HC ! { P H7 . 0 > 

x'ZW^Wf^. w\ws^ \ om I ^mmi4co w&i^m. 

0. 1-0. Z4>) 1 Og^&asDoi.. ?K?%l/?^i0^6** 30 

[0072] 'i^hntam^^^ ^^acxi 0 

{14 0 0 0 X g ) iL^^m^mit t/c@iRi/ 

Aio t^«>4 2'CitiSSl'i^:a3l§taSS?:-;3^ttiU:ft:5fi5?6 
C 1 eOmmo 1/L T r I s -HC ! <PH8. 
6) . 1 2 mm o I /L ATP N a* 3H,0. 1 6 
inn*o ! /L Mf'SO, 7HiO, 4 0mmol/L 
{NH,)2S0.) 1. 1 5mli^0.. iQi 1<^>0. 3 
mo 1/L XMP«:Ja;tr4 2*Ct?StS«:5j«Sl/fc* 
15^>^II0C, SJt?6tc:3- 9m I 03. 5^ilte^«: 40 

[0073] aSlSf^ihg^. 3000r pmt:-lO<J 
l^iivC^ftSm. iM(^2 9 0 n mtc4(5ti^®jfe!S[^S1^ 
t/^-c. 1 1 iimo 1 ©GMP^^.'S^ii'SrSfi^ 
l#f4(U> ib. lfBaimg^fcD<^>tfcai4f:»aj 

[0074] lS»«rMl«^C7j^Ofe, SO-Cr-^SOfe 
«U/cM<*t?i5:gte5!>^«cai$nA:o PLAC 50 



Q 0 0 - 2 9 5 9 9 6 

8 5 7^WT'SFERM BP - 1 26 mtC4o%*r, 
XM PT ^ fe'SeT<?:'^l36^P, 7 D*- 5? -C[>3: 

[0075] 

[^1] 







3tfC 




37^ 


0.25 



[0076] <3) pLAC857^Wf ^XMP^ 
MFERM BP- I 26 mocj:^GMPa>*S 
pLAC8 6 7^Wf -SPERM BP-126 ltt«r 
AhU7hv-^i,->20 ju g/m I i^SWr^A^A^ 
ifeJ:^C3 0 -C. 2 Sia^Sig. 1ifE>tlA:lI*«:^ h 
V^A ^» 2 0m t'/m 1 ^^W^-S 60ml c:^C V- 
Flgifi [injurs-;?. 5%. ggx^X 1%. 

1%, NaC! 0. 2 5%, 0. Tf:^ 
> iSOmtr/u yr^> 1 50m£r/L {pH7. 
2) ) ^5l^tel'Ai2 5 0m IgHft:?'^>?^2tCt[iaSl/. 
3 0*C. 2 4B*ia^,t^^Sl/fco 

[0077] ^^nfefeSa^fi*. 0. 94L©DS^ 
--Kigjife t 8. 89^. I^x^;^^ 1. 1%. 

1. 7%. KH2PO, 0. 167%. K.H 
POcO. I 67t^. MerSOc • 7H»0 0. 167 
%. rr:^> 3 3 3riitr/U ^r^> 3 50mtr/ 
L F eSOi ♦ 7H.0 3 3m tr/u ZiiSO, • 7 H 
,0 1 7m£r/U MnSOi • 4--6H,0 6. 7m6r 
/U <S-r^::^> 2 5mg/L. L-v;^7^'^> 3 3 
mg/L. hr:t=?'> l67jLie^/u C«S0**5Hi 
O 1. 3fl^tr/U =?-T5>8. 3oig/L<pH7. 
2) D ^?3^iDU:^c2LS^II«tcttau. 5. 5Dio ! 
/Lr>^:^7*r'pH^7. 2tce*>-:>-^, 3 0*C. 
Sj*60 0 rpm. iiai L/m i ft(C&f1^r2 4BSra 

[0078] ff^nfe^Sjgl 20Qi 14, 0. a8L 
Q>¥^^TAiif>\^^^^ S%. ^.'UVr^Kl. 6 
1%. KOH 1- 29%, MgS0,*7H>0 1. 2 
CaCU -2H»0 I2 3fl^gr/L PeSO,- 
7H.0 24. 6mt'/U MaSO, •4-6HiO 1 
2. 3mtr/U 2nSO, •7H,0 12. 3mg/ 
U jS-r^^> 18. 5on?/U L-^;^r'<> 2 
4. 6mff/U :s^3^>Kr5 K 6, 2mtr/L k 
2 4. 6D)g/L b':t^> 18 5/itr/U 
CuSO, • 5H,0 2. 5mg/L T-r^> 203 
mg/L. ^T^>1 Omcf/L <pH7. 2>)^aa«l 

r*CpH7. 2Ul«i^r?-:>, 28-C. »i$600rp 
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0 0 0-295996 



HPLC^tfr 

^gag: 0. Zmo l/L NdH,PO, (pH3. 

0) 

tSii : 1 m ! /oi i n 

XMPfcJ:0'GMPc^>§Sai, UV25 4nmCC'®jfe 

[0 08 0] HPLC^^ScO'Stm. XMPii27. 2 cr 

7'u;^^4 0*Ci<:Sfi«./5. 5Mr>^'r*^cpH 
7- 2tc«^^-:>'^. iKt$6 00 r pm. 3iai L/m I 
n (Dif^V 6 ^PS^A^^ tt ^ fco 
[ 0 0 8 1 ] ^^^m^^t^UtcX}A?o>^&^. 20 

2. 5^. 0 tr/U MgSO 

. • 7H.0 4- 4g/L Na.HPO. 9- 36 tr/ 
U Tr^> 96- 9mg/L i-^^->S-2l5 
1 0 g/L?:?l^}JDl'"ct?.> 5. 5Mr>*-7*r'pH 

4tce*>'^":>> 4 0*C. Sii4^6 0 0 I' pfl). 51^ 
1 L/rn I nc::'^^^t:'2 4^1^SfS^tt'7A:c SJtlfe. 
Stfi±?g43<7>GMP(DtS£^. ±laHPLC#>ST^ 
ri£Sl/ft:o HPLG&S(3C:#m, EO. 8gf/La>G 

[0082] I^.b£«2 'Yv-yhU'-h'Jr— l^fifcT- 30 

r y ■^ xa>x M p r ^ :^ - 42«e^^ ^ ^ 'J 't> < 
r'j*:?^ ■ r>^^ry-^^:^a>xMP^S<^fi-^i: 

01^£»[^«9CC <*: ^ G M. P CC'^jg 
(1 > PCRStcj:^XMPT^-^-i?ae^^cr:.it<s 

2ijr^w»<^r - r>^^r^-?>:^<^XMP7^:^ 
--fe'SeW^lSii. ag62?0tcS^^ P C R^ICJ: 

[0083J^T. XMP7^:f '-Hz'sS&fOPi^ti: 40 
{igl/. -t-n-e A f l j I. BamHI^K 

- :^ry-?^XATCG6 8 7 2CC'S5fei*:DNA<^> 

[0084] ^ai*DNA 0. 1 ii t^iT^^^^--^ 
!>'^?:^i^DNA:4<«J>*5'— fe' (SffiSttU) 2- 5^^ 50 



7h^dATP. dGTP. dGTP. dTTP&20 
0*imo!/L. 5 0inffio!/L Sft^'JOA, 
1, 5 mm o l/L Sffc^i^'t^i^C'i^fecltC^O. 0 0 
0 1 %-b'^*>^^Wf -5 1 Ommo l/L KUA- 
aime>S<pH8. 3)0. i m 1 PCR 

[0 0851 PGRii, 94'Cr90!Ji9, 50*Cr'l 
2 0 , 7 2 •cr 1 2 0 tMo>^^^ 1 "^-^ ^^^^ 
r. lOI^-i^^A^Ojgt/. 94*CC90»H. 40*0 

ri20«iS3. 7 2*cr 1 2 0#^c^:■s^S^l1^'^^'•^ 

iU^C. I01^'<5?.'l'^0iit/. m^. 9 4*GC90I* 

la. 4 0 "CI? 1 2 Of*®. 7 2x;ri sof^scc'SfS* 

t? 3 6 0 »SSS(£f ^&f* 'CIt -7 fe. 
[0 08 61 »*)nfc5Sfc««:Bt^ 7:^a'-;^yjU^ 
^^^^m^ Sfi'^if^J^l. 6kb<^>DNAK«-^ 
iiiRU/^o S^DNABiK'«:B®ia^AU.I i < 5^ 
(4) jgJ:g>' Bam H I {5*6) tT'WSffl/. DNA8If)=4- 
<^i§^W»^ A f 1 I I ^fct^ Bam H I X'^m.^t\fc^} 
1. 6Rb<Dai6fr®J'&r;^^a-x^'-'^^M'vfii£E^^i:*3 

[0 08 71 (2> XMP7 -b'SeW^^.^ 



gf^^Ji-^i'^f-pGExs mm^3-22^5^^) 

^,^ XMPrS':^--b'fie^H^>^:g:^^tC<^,->i:*J 
[0088] pGEX2fe*. r2iJ4^'<5?7^U'^^A- 

[00891 pGEX2^^?^--DNA 1 M^^^Af 
XI I (0. 5^fe> rg&J>^i&l'"c{g. Bam H i 

JUf^X'Smim^mj^yy:^^ K<^1SiSSg,^.&St^7 . 
6 k bOD N A|ISH-<«:r*rD-Xi^>VSa?*L«^iCJ: 0 

[0 0901 »DNAKH'i±^ttffl2 < 1 > *C«^ 
UcXM P r 5 --irSe^P C R 
^U. ^DNA«rSliib/c> l&i^DNA iiiff^ 

^i7y4XATGG6 8 7 2^«:ll^maao. 

^ /-7^t^> 1 00 ii cr/m I *^t?A^AS«!«<:^'r5 

[0 09 1 ] ^-^H'VVtCffittiw-^-ca^'S^ 



(U) 
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0 0 0-295996 



[0 09 2] (3) PERM BP-l26 1t^pGU 
A 2 ^m/^Ofc^0>m^^XM P 7 1 + — te'>Sl4©^^ 

p G u A 2 ^^T^ 2 »j >r y A - r >*^r 

;^ ;^ A T C C 6 a 7 2 1*di*>r iJ JSS^tCcfc 0 P G 
[0 09 3 3 K^^l^ ^Si-^^'l^A^i^ J:-? 

MFERM BP- 126 1 (rr^XO^J 

[0094] m^y^^ K^^g*IIP^^t:'^fl?*Tl/ 
fcSSS. ^f^g$ife*feA^pGUA2^f^^l/tri^aci^ 
tifgUfco pGUA2^^'r^XMP4jga[FeRM 
BP- 126 X^5^*y-7-^S^>l 00 jcx t'/ 

m 1 ^^tfAigi6feJ:i>1**«6(Oi^-rt^:3-A«rSKT>* 

1^ 2 



[0095] n-^ntc^nmi^^. «tiena(*^:a^ 
fc» cnir>i&a&^mi-. cnf=>tgitiS*<^>xMPr^ 

[0 09 7] i$fas.mii. pgua2^^t^ferm 

BP-126 Ift^i^ir-^C. XMPrs::^— te'Se^O? 

[0098] 
[^2] 





<^ nol/mio/Qg protein) 




0.0 5 




0. 3 3 



[0099] (4) XMP^JtSFERM BP- 12 *VZ*,^tc, 

pGUA2«:^T^>FERM BP-126i»^Ji ©^n*-$-SieTtcxS'» 'J tr - 2 VO?^ /t'> 

t,v m&iHl (3) illtiJa^«^J*-CXMPaif«:^i ^7 t^«e^ «:W3-3>3 'M-'^i-?- "^-f^ 
^S^7K<0^ilU:JB*©XMPfeJ:i>*GMP© 30 ■ 7>*-ri^*X<D-^ Vt'>^^©jifiSfe^C«tia 

fc. (i)PCR^K:j:^>V/v>yrxv>^+— tffifer 

[0 1 0 0 ] ^<m!^. XMPWS^Stt, I 8. 4 e ©JS^i >a-;^>y 

XMPT 5 ^sie+«:if»^^S'tt&ft:»ti:, ^#SSt5t, 'I:m>i&mm (WO 9 1/08286 

I/. 5. 5mol/L 7>*^7*r-pH7. 2tClf [0 104] ^ y V> i^r ^t'>++— b'«e^^®Pil* 

1 oms^m^imotc. h iwiesiifi=£^f 4B25«a^3*$Atf4K:*ra»-y 

yji^-x 2. 5%. -y^f-^m 10 8/ i5e^<^>s#aiur. xi'iy tr- auHM? o/p 

L. MeSO. • 7H.0 4. 4«/L. Na,HPO. BMStfe (■V09 1/0 8 28 6^^) ifim^^^^^^ 

9. 36e/L. rr^> 98. 9int'/L, :>--Y5 5 KpBM2?:ffit-^fe, 

->S-2 15 1 0«/L«:ffifiai/fca. 5- Smo [0 1 0 5 ] KDNA 0. lustyv-i 

l/L 7:^^::^r*CpH«:7. 4(<:»%0-?, 4 0 •7-i(./-CK:|''J^f 4'l"t-*- KSO. 2 5Hmol/ 

'C. SSl^eoOroin, iialL/^Bin<^>&ff•C2 4 L45J:CX^;f i- i^DN A*'*^?— <s>eiti:S?> 2. 

B#igSl5«:?T-»?c 5ai^- ^^:dATP, dCTP. dGTP. dXTP 

[ 0 1 0 2 ] SJt3», SfeS«ffftoaffl±tS*»GMP© S200«mol/L. 5 Ommo 1 /L teffc:^^'? 

SS£«:;^pai {3> «:iS$S<J>:&S{ciSGr^S(./ a., l . Smmo I /L aib-?i^*V'J'Afci:t>'0. 

fe, WjSfSK. GMPai4. 4g/L0>-±^Sa$ 50 00 0 1>« ■fefT'?^:>?:^Wf*10mmo l/L h 'J 




X-iSKSIiSS <PH8. 3)0. Imltc^tilt, 
[0l06]PCRli, 94'Cr'90!^®. 50*Ct?l 

0-CCl2 0m 7 2'C^Cl2 0!^iS(^>SJS^11^'i 
i?}ltUX. \ 0^'< Stc. 94*Ct:'9 

cm 4 0-CC12 0m 12^CC'lB0^m<OS. 

2 3 6 0 ^m^^ ^ *f1^r'?T o /Co 10 
[0 1071 {i6nfePCRSCS^iPCR^«3i?D 

feDNA liiq^SC^ xt':»;Ub7 • 2»JDH5a^ 

^staai/. T>fcrt^y > 1 0 0 ii g/m ! *at*LS 

[0 108] 7>ew>i<:Kti^^cofcSe&}fti**^ 
^E>. 7.'l':!^U?§8S^tcj:9:^^;^^ KpT-A I «:ttffl 
Uc. t%,yv:^ 5 K p T - A ! (^>tiS^. 

:^"42ffie^<i. 3kb>, rvt^t'y >Wttfie 

[0 109] (2) 4 y''y-y^ry'i^:^^t--^A&Ho 
jGK2<D3ie^ 

K^^^5i^i'5f-pCEX2 {«^¥3-?24259^> 
[0 1 1 0] pCEX2-^^?^-DNA Im^t^Kp. 
^*A^3fe<:c>giSi&B*St?7. 6kb<3>DNAW>t-^ 

[0 111] ii^m^mz i 1 ) vmc-^yi^yi^^ry 

iig^ Kpn l ibm&)X'm&Ufc».. i<iU>K^SI 
1//C, Sfe K pn I^g&DNAagH-^±gapCEX2a>K 40 

V X V:!. tj t r • 3 i> D H 5 o ?:H^g^». 1 0 

[0 1 1 2] ?i6nfe)^Sfiai**^6. T,'b;'7l>SM* 

f-S::^^;^^ Kp I GK2t:^fco SDNA 1 ii t^?: 
^<,^^5^'*^'l';^^tCi:-7^C:3>J4-?<^f^»J -^i. • 7>^ 
:ii7'/4AATGC6 8 7 2tfe-&^S«aao, 50 



0 0 0-295996 

y^^1y>l 0 0 ii er/m 1 «:^t^A?A^i6(C^T5l/ 
A:. 

[0 113] x^t^'f-^^^iyy^M^tu-^fcmn^ 

I/, p iOKZ^mt^Ct&^iyfCo p!GK2^ 
WT-Sa y ;rw*<:^r U OA • T >*^7i?'^;^ATCG 
68 7 2/p IGK2l*:r32'^X^^Jfi]tcS-^^C. ^ 

fax \^^2n^Bmvxmmjt&JL^^^Mn 

m. 0*a^«S'^< i*m« 1 Tg 1 S3# 
305-0046) tCFERM BP-eeSS-^il/ 

[0114] (3) PERM BP-2217tt«:p 

2/piGK2<FERM B P - 6 6 3 8-^) :0^fE>r 
,'U*'j^^<fc0 7 7;^$ Kp I GK2*t^aiUft:o 
[Oil 5] a:^?;^^ F?:Sl*. 
rrsiM'^v^^'J'^'A • 7>^:^ry't^>.(^>'Y/i''>^ 
MSFERM BP-22 1 7 {4$I^S^^25784 
9 6 ^ : 7 r ^ >c> y J: tx i^r >S* 

A^iAtfil/Ai. 

[0116] &:fv^^ b^^^mmmx-mm 

^'felgggC/fc, p iOK2=&Wt'^'/>'t''>^iSFE 
RM BP-2 2 1 7^*^:J^^i??'/'7'Yi/> 1 00 u 
gf/m I ^^t^Ai^JlfefeJ:tJ^s^5i!fe«'^;^;U2-;^?:fte 
7:y^:^<?2.lCfKmot<:i6^2m<Omi&V, 3 0 
*C. 2 4B#iaigSUfeo 

(0 1 1 7] ^^nfefesgj:^. Sft^siftu. cn 
6Si^^(E>^P(i {2y icmm>i7&icmoxm^i^ 
&m^mmutc. cnir>iAim^o>'< ^^7 

eSUfcSiSS (lOOraroo I /L HEPESSi« 
?ft (pH7- 2> . lOma^o l/L MgSOi. 5 0 
ma^o!/L KGl. Immol/LATP. Imm 
ol/L 0. ImlKTjfflfiSifiHiSO. 0 1 

in 1 ^\^mu. 3 0 'C. 3 0 ^mm^.f^.&^Mjc. 
[0 118] srt<^sa. @K«?ccsc*ga>~se^if>'7- 

"J>^^1,, 0. 2mo !/L NaHiPO, (H.PO. 
r'pH2. 6irBisl^) ^m^K ^yzn^>ir^^\/2 
Oi^SSili/rsit^i^ih^^ftio fi?^Sit^it?ft*oc:-Y 
V>4(JJ:iyf iMP<^«a4. ttT«)HPLC»«ft4 

[0 1 19] HPLC^K^ 

: Asahipi* GS-320H <}BfL^^) 
0. 2mo l/L NaH,PO, <pH2. 

6) 



(13) 



i 0 0 0 - 2 9 5 9 9 6 



1 m ! /ffi I n 
i; UV254nm 



K2t:W"r^FERM B P- 2 2 1 7^^fct,*X, 

(0 12 11 
[.«3] 



*1G 





tb?&^ < 96i/ain/mg protein) 




0.0 2 




0.3 4 



[0 12 2] (4) p\GK2^miri>^yt^^y^ 
^FERM BP-22 1 7^*tCJ;^ I MP<?>4^ 
p I GK2^"^T^FERM B P - 2 2 1 7««?:X h 
u:/*h^'Yi^>^2 0iig/m !^WT^A^itift± 20 

[0123] if S?%. 60ml c^-A h 

u:^ h ^ -i ^ 2 0 ii g /in I ^Hi-r^C I >- K^i 
life C^^''l'=2'-^ 5%. SSx:*^:?; 1%, ^7h> I 
NaCl 0. 2 5%. 0. 2 5%. 7^-> 

300mg/L. ^^7^>1 OOincr/L <PH7. 
2) :) -$:?^ftOt/:fc2 5 0mlSHft:?'^X3tcSigSb. 
3 0U 2 4^rS?§i^iSSO?Co 

[0124] {f.6nfcisss^a^. 0.94 lcc-d i 

> 1%. KH.PO* 0. \%. K^HPO, 0- 1 
%. Mt'SO, - 7H*0 0. \%. rr^> 3 0 0m 
tr/L. 5^r:^> SOOmf/L, FeSO, *7Hi 

0 lOQ)g/L. ZaSO, •7HtO lOmg/L. 
MiiSO, • 4-6H*0 lOmg/L. ^-r^:^> 
I6ftu^/L. L-s^x^Y> 2 0mer/L. fc'*^ 

> 30jug/L. CuSO, - 5HzO 2mtr/L. ^ 
r5> Sffitr/L (PH7. 2) ) ^?^?atfc2L« 
^^gtclSmb. 5. 5mo l/Lr>*^r*^C'pH 
^7. 2cciS*>'^'0. 3 O'C. Sii4i6 00 r pin. 3ia 40 

1 L/m ! ii<x:.^r'2 4^^St:fco 

[0 125] f#6nA:5SSgl20ml*. 0. SSL 
<0F IlfeSiglfe Ci^'-'t'^a-:?; 894. CSL 2- 07 
%. KHoPO. 0. 2 1%. KiHPO, 0. 2 1%. 
MgSO,-7H.O 0. 43%. CaClt-2H,0 

10 5mtr/L. FeSO, -7H.0 10- 4mtr/ 
L. MnSOc • 4'-6HjO 20. 7mg/L. Zsi 
SO, -7H.0 5. 2mtr/L. h 

10. 4m6r/L. L-i'^:^^r'^> 20. 7m£r 
/L. 5. 2mi?/L. fc':t^>93. 8 50 



iig/L. CuSO, *5HiO 0. 5 1aig/L. 7 
•7^r.>3l3mg/L {f»H7. 2) D *?^»Dlx/c2L 
S^^tcttSb. 5. 5M r>^^r*^CpH7. 
2icm^r>-7. 2 8*a Sii^eOO r pm. il-tilL/ 
mi na>&#^'C4 4l©fa^Sl/feo 

[0 126] ^nmJ^ik. a^^Ji?pi43<0'^ 
a' I MPa>Ag£Sas^*5l5«3 ( 3 > tciB$xoc:';^^tc 

ii. 23. Ig/L-CibO- i MPt^feffiSn^li^-^^ 
[0 127] «S*^7f3|. ^/V>y7>'V>*'1--"t^ 

n^f^J>^2%icrj.^J:'?(mnsO. 5. 5mol/LT 
>*j:T*t:'pH7. 2{Cf?.^'^'^. ai$600rp 

lO\2B]mtltc^n»t^. ^4^:3- A 2. 5 
%. ^^"f-^m lOg/L. MgSO, • 7 'HzO 4. 
4g/L. NazHPO, 9. 36€r/L. 7r:^> 9 

6. 9mtr/L. :f'<*->S-2l5 lOg/L* 
a^iSU^dm. 5. 5mo l/LrV'^r^r^fpH^ 

7. 4tcS^":>":>. 4 0'C. Sll$600rpm. m%\ 
L/DJ I n<^>*.f*r2 4KPflSlt;^tt->fco 
[0129] SJt±?fet?3<?> I MPO^S^.S^;^ 

fePl3 (3) «<:i2jw<D*£E^^ilC/t:S£l'feo 3 7. 7 

[013 0 ] 
[0131] 

[sm^u-f^^Ah) 



(14) ^^f^* 0 0-295996 



^m^2 : ^s^DNA * [0 13 2] 

Sem^ 3 : :&«^D N A t S^J^ ) 

Sd^JS^4 : ^fiSDNA * 

5EQUDCE U5TirC 

<XVj> mM\ HAKKD KOOTD CO. , LTD. 

<120> A fc£"T7CT 0? RmjaiC PSQWUClECfnCE 

<130> in2-0G62A4 

<.141> 

<1$0> 3P99/G29738 
<1S1> 1S99-02-O8 
<t60> 4 

*a/0> Pat^tln Ver, 2,0 



[0 133] 



[0 134] 



[0135] 



[0 136] 



<10> 1 
*213> 4? 
<2i2> £m 

<2iy> .Artificial Sequence 

<523> Synthetic DNA 
<:400> 1 

ccqcqoztta actgaagtxac cio^qtocict caacctocaa caacxcc 47 

'nO> 2 
<213> 40 
<:212> CS^ 

':n3> Artinoal Sequence 
<220> 

<523> Synthetic DNA 
<400> 2 

aaagqatcct aqaaocttta cxcccactcg atqqttcccq 40 

*rU> 47 
<212> DMA 

*213> Artificial Sequence 
*220> 

<223> Synthetic 
'^00> 3 

ccqccwctta aaoaeatqac tttoatqaaa tttcccqwa aacgwa 47 



-210> 4 
*?ia> 40 

':212> mK 

*Tl> .Artificial Sequence 
'520> 

<223> Synthetic C»ft 
*;400> 4 

aaaqqatcca cqataactta acqatcccaa taaoactctt 40 

mm>nmri'm] 50 [@i] m\\t. kplac6 5 7«:«toS^ 



(15) 



27 

imZ] mZkts 77;^ S KpGUA2C0liie^^x'?' 

mz] @Zit. v'vTst rp i GK2a>4is^.T'v'r 



0 0 0-295996 



ftp' : ii^-t VffliiMe^ 



[[f 1 ] 




CC 1 2 P 13/32 
C 1 2 R l:15> 



